We consider dominant three-, four-and five-loop contributions to λ, the quartic scalar 11 coupling-constant's β-function in the Standard Model. We find that these terms accelerate the evolution of λ to nonperturbative values, thereby lowering the unification bound 13 for which scalar-couplings are still perburbative. We also find that these higher order contributions imply a substantial lowering of λ itself before the anticipated onset of 15 nonperturbative physics in the Higgs sector.
The dominant running coupling constants of the standard model evolve with µ, the renormalization scale, according to two-loop renormalization group equations µ dλ dµ = 1 16π 2 4λ 2 + 12λh 2 − 36h 4 − 9λg 
In the above equations the initial conditions for the gauge coupling constants g 3 , g 2 and g 1 are obtained from low-energy phenomenology
The top quark mass leads to a numerical initial value for the Yukawa coupling constant h(µ). These numerical initial conditions are
Only λ has an unspecified initial condition. The initial value for λ may be expressed λ(M ) = λ max , where λ max is the largest value of λ for which scalar field theory should remain perturbative. This criterion has been used by Riesselmann and 11 collaborators 3 to correlate upper bounds on M with M H . Here we re-assess these bounds by considering the purely scalar field 13 (i.e. purely λ) three-, four-and five-loop contributions to the β-function (1). These have been known for some time; the scalar field theory projection of the standard 15 model is just a globally O(4)-symmetric real scalar field theory whose β-function is given to five-loop order by
where Y ≡ λ/16π 2 .
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We reiterate that the reduction we find in the unification mass-scale upper bound M for a given choice of M H is itself conservatively taken. The choice 19 λ max = 13.3 assumes perturbative physics even when three-, four-and five-loop contributions to the β-function(8) are comparable in magnitude. One could argue 21 for λ max = 6.65 via whatever reasoning already employed in the past for choosing λ max = λ FP /2 instead of λ FP . We also note that the effect of higher-than-2 loop 
